Amendments To The Claims 

This listing of claims will replace all prior versions and listings of claims in the 

application: 
1-6. (Canceled) 

7. (Currently amended) A biotatio radar system comprising: 
a plurality of tranamittoro and rocoivero 

£a} a histatic radar including a transmitter a nd receiver that: 

(i) are placed in fixed, separated locations; 

(ii) transmit and receive for tronomitting and rocoiving radar signals for 
determining surface current velocity vectors , tho plurality' of tranomittero 
and roooivoro configured to dotoct and moaauro ocoanio conditiono. at loaot 
ono rocoivor pooitionod in a location ooparatod fi-om at loaot one 
transmitter ;and 

(iii) are synchronized using Global Positioning Svstem (G PS^ signals: and 

£b} a signal procoooing moans processor tha t determines the adapted to derive 
information on ocoanio conditiono including surface current velocity vectors u^ 
a nnp pler shift of radar echoes of the bistatic radar li om tlio oooanic conditiono 
dotoctod and moaourod by the plurality of tranomittoro and rocoiv e ro . 
8. (Currently amended) A bistatic radar system according to claim 7, wherein the signal 
processing means is adapted to determine a current velocity within a scattering cell using a 
Doppler shift (fo) measured using the bistatic radar system, and the following equation: 
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wherein X is the wavelength of the radar signals; g is the acceleration of gravity 

mfs% and 5 is a bistatic angle between lines connecting the transmitter and the 
scattering cell and the receiver and the scattering cell; and Vh. is the current 
velocity along a hyperbola passing through the scattering cell. 
9. (Original) A bistatic radar system accordmg to claim 7, wherein the signal processing means 
is adapted to calculate a Doppler shift (fo) using a computer program developed for a backscatter 
radar system and the following equation: 

/n =±J— + 2 — 

Wherein X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s'); and Vr, is a pseudo-radial current velocity derived in a pseudo backscatter 
stage using the computer program developed for a backscatter radar system and 
oceanic conditions detected and measured by the plurality of transmitters and 
receivers. 

10. (Original) A bistatic radar system according to claim 9, wherein the signal processing means 
is adapted to determine a current velocity (Vh) along with a hyperbola passing through a 
scattering cell using the calculated Doppler shift (fp) and the following equation: 
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where X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s^); and 5 is a bistatic angle between lines connecting the transmitter and the 
scattering cell and the receiver and the scattering cell. 
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1 1 . (Original) A bistatic radar system according to claim 7, wherein the surface current velocity 
vectors derived from the oceanic conditions detected and measured are independent of motions 
of waves having velocities over a Doppler spectral region substantially the same as the surface 
current velocity vectors. 

12. (Original) A bistatic radar system according to claim 7, wherein the bistatic radar system is 
adapted to provide total current vectors in regions along a line joining the receiver positioned in a 
location separated from the transmitter. 

13. (Currently amended) A method of mapping surface current vectors using a bistatic radar 
system comprising a transmitter and re reiver niaced in fixe^, separated locations plurality of 
Uonomittoro and roooivoro. includ ii ife at least one t i anamittor position e d Ui a location o nrnrnt e fl 
from at loaot ono roooiver . the method comprising stops of : 

scattering radar signals from the transmitter off waves within a scattering cell to produce 
echoes in the receiver; 

determining a bearing angle (<^>) to the scattering cell using a bearing dotormining 
algorithm ; 

sampling versus time after transmission to measure radar echo time delay from the 

transmitter to the receiver; 
determining a position of the scattering cell; and 
determining a current velocity at the scattering cell. 
14. (Original) A method according to claim 13, wherein the step of determining a current 
velocity at the scattering cell comprises the steps of: 

measuring a Doppler shift (fo) using the at least one transmitter positioned in a location 
separated from the at least one receiver; and 
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determining current velocity at the scattering cell using the following equation: 
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where X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s'); ^ is a bistatic angle between lines connecting the transmitter and the 
scattering cell and the receiver and the scattering cell; and Vh., is the current 
velocity along a hyperbola passing through the scattering cell. 
15. (Original) A method according to claim 13, wherein the step of determining a current 
velocity at the scattering cell comprises the step of calculating a Doppler shift (fo) using a 
computer program developed for a backscatter radar system and the following equation: 

/n=±j— + 2— 
ink X 

where X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s^); Vr is a pseudo-radial current velocity derived in a pseudo backscatter step 
using the computer program developed for a backscatter radar system and 
information on oceanic conditions detected by the bistatic system. 
16. (Original) A method accordmg to claim 15, wherein the step of determining a current 
velocity at the scattering cell comprises the step of determining a current velocity {Vh) along a 
hyperbola passing through the scattering cell using the calculated Doppler shift (fo) and the 
following equation: 
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where X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s'); and e is a bistatic angle between lines connecting the transmitter and the 
scattering cell and the receiver and the scattering cell. 

17. (Original) A method according to claim 13, wherein the step of determining a position of the 
scattering cell comprises the step of: 

determining a major axis (A) of an ellipse passing through the scattering cell and 
confocal about the transmitter and receiver, the ellipse having a constant time 
delay (D) equal to the measured radar echo time delay. 

determining a minor axis (B) of the ellipse; 

determining sine and cosine of an angle (^) from the scattering cell to an origin of a local 

coordinate system; and 
determining the position of the scattering cell of the within the local coordinate system 

from the sine and cosine of the angle and the major and minor axises of the 

elUpse. 

18. (Original) A method according to claim 17, wherein the step of determining the major axis 
comprises using the following equation: 

A sD + F 

wherein F is an interfocal distance separating the transmitter and receiver. 

19. (Original) A method according to claim 18, wherein the step of determining the minor axis 
comprises using the following equation: 



B = ^!d^ +2DF 

20. (Original) A method according to claim 19, wherein the step of determining sine and cosine 
of (^) comprises using the following equations: 
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Den =(Bsec<f>f + (Ftm <t>y 

and 

- F(F + D) tan^^ = ^ ^sec^ 

co%y/ = r 

^ Den 

21. (Original) A method according to claim 13, wherein the step of determining the bearing 
angle (</>) to the scattering cell comprises the step of determining the bearing angle (<A) to the 
scattering cell using a Multiple Signal Classification (MUSIC) direction-finding algorithm. 

22. (Currently amended) A computer program product for use in conjunction with a computer 
system, the computer program product comprising a computer readable storage medium and a 
computer program mechanism embedded therein, the computer program mechanism, 
comprising: 

a program module that directs the computer system, to fimction in a specified 
manner, to map surface current vectors using a radar system comprising a plurality of 
transmitters and receivers, including at least one transmitter positioned in a foced location 
separated firom at least one receiver positioned in a second fix ed location, the program module 

including program code for: 

scattering radar signals fi-om the transmitter off waves within a scattering 

cell to produce echoes in the receiver; 

determining a bearing angle (<^) to the scattering cell using a bearing 

determining algorithm; 

sampling versus time after transmission to measure radar echo time delay 

fix)m the transmitter to the receiver; 

determining a position of the scattering cell; and 
determining a current velocity at the scattering cell. 
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23. (Original) A computer program product according to claim 22, wherein the program code 
for determining a current velocity at the scattering cell comprises program code for: 



determining a Doppler shift (fp) of the echoes; and 



calculating current velocity using the following equation: 
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where X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s^); ^ is a bistatic angle between lines connecting the transmitter and the 
scattering cell and the receiver and the scattering cell; and F/,,, is the current 
velocity along a hyperbola passing the through the scattering cell 

24. (Original) A computer program product according to claim 23, wherein the program code 
for determining the Doppler shift (fo) of the echoes comprises program code for measuring the 
Doppler shift using ttie at least one transmitter positioned in a location separated from the 
receiver. 

25. (Original) A computer program product according to claim 23, wherein the program code 
for determining the Doppler shift (fo) of the echo comprises program code for calculating the 
Doppler shift (fo) using the following equation: 



wherem X is the wavelength of the radar signals; g is the acceleration of gravity (9.806 
m/s^); and Vr, is a pseudo-radial current velocity derived in a pseudo backscatter 
stage using the computer program developed for a backscatter radar system and 
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oceanic conditions detected and measured by the plurality of transmitters and 
receivers. 
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